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(54) LUMINESCENT DEVICE 

(57)Abstract: 

PURPOSE: To provide an organic luminescent multicolor 
image display device with high luminous efficiency by 
absorbing blue emission from an organic 
electroluminescent medium and emitting again green or 
red color having longer wave length with fluorescence. 
CONSTITUTION: Each pixel has light transmitting first 
electrodes R1, R2..., an electroluminescent EL medium 
overlapped on the first electrode, and second electrodes 
CI , C2... overlapped on the electroluminescent medium. 
These electrodes connect the pixels in an X-Y 
addressing pattern. The organic EL medium emits light in 
the blue color region of spectrum, and each pixel is 
divided into at least two secondary pixels. A set of 
parallel file electrodes are divided into CP, RP, BP 
arranged at some intervals in the lateral direction. Each 
pixel joins part of one secondary pixel of each pixel 
within the same file and forms it. After absorbing light 
emitted from the EL medium, the pixel emits light with a 
longer wave length. A fluorescent medium receives light 
of the electrode RP. 
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(V) : 

[0 0 6 2] 

[ft: 5] 
CV) 

/ 

- N 

\ 

R« 

[0 0 6 3] (_b^fp. RS ^t>*R6 J^^ilALtC, #:^co 

ry-y^s-cfes) "C^$ns<i:5^^. v?ry-/i-««i 
[0064] m(on^ Limm(D^^mm~r ^ >^*i^ 

(IV) -c^^tuS cfc 5^^*:— ooi^r y — /uT^ /S^-g- 
£fo h^ry->'^:i^T^>^{c?i. (V 

I) : 

[0 0 6 5] 

[^1:6] 



Re 

/ 

^Arcn N 

\ 

r9 

n-x:^>-/K Rxf^'^ ^^y'^ji-mm^^xh^o ry- 
[0 0 6 8] ^mfji^^mm^T^>'(Dix^m£h<D 

*H#ff^0 4.175.96O-^>S:r;^l^04,539.5O7-^^#(H 

»tcM^$tL-CVNSo Berwick hl^^m^J:lE^l^mmt 

25. h y T y -/UT ^ ^^(D^^m^i^ ti^x^^^tt^ 



19 



(11) 



i|tM¥5- 2 5 8 8 6 0 

20 



[0 0 6 9] ^\z3\m\.it^m^nm 5.061.569#§g« 

fc^o 3§^S;^^HT ^ >':d^ (1) ^^^< ^ ti-ocD^ 
= r ^>^?FP55^^-^A^-Cj^'9E.o (2) ^i;^^^< ^ t 2fi(;) 

u<iii 0-1 6fi(D#jK^m^^#^-r5o ^is^pi 
[0 0 7 0] ^mfj^^m^mm^T ^ >(Dm^!^T\^im 

: 

ATA~1 ; 1.1-1^:^ (4-v'-p- MJ/U-T^y^'^^ 

ATA- 2 ; 1.1- (4-i/-p- b y /l^T ^ 7 37 rcc=i 30 

ATA-3 ;4.4'"- (t?:7 rc^^WT ^ y ) iJ^r^^ 

ATA- 4 ; \fy- (4-v^y ^/l^T5: y-2- 

ATA- 5 ;N,.N,¥-M; (p- MJ /I^) T 5: >^ 

ATA- 6 ;4- (v?-p- MJ 7^X5:7) -4'- [4- (v>-p 

ATA- 7 ; N.N.N' ,N'-7^ h^-p- b y /^-4,4' -t^T 5: 
7 \fy 40 
ATA- 8 ; N.N.N' .N'--7" h v :^/U-4 .4 ' - v^T ^ / 
\^y:jL==-;v 

ATA- 9 ; N-:7^ :^ 71^:^7 /U-y-^^y^—zP- 
ATA-10 ;^y (N-tf^yu;^7/w^y— /u) 
ATA-1 1 ;4,4'- tf::^ [N- {wry^/\d -N- y':!! 

ATA-1 2 ;4,4"- [N- (l-•:^>'^/^) -N- 

:::^/^'T^y] -p- ^--ynL=.;\y 

ATA-1 3 ;4.4'- \f:^ [N- (2--:^>'^/^) -N- ^'ni 
=^>'^T^y] If^'oi::^/!^ 50 



ATA- 14 ;4,4'- t";^ [N- (3-r-fe:^:77"c:i/>) -N 
ATA- 15 ;l,5-l:f:^ [N- {l-'Ty^/^) -N- ^'zi:^ 

^uT^y] ^y^u:y 

ATA- 16 ;4,4'- fc*:^ [N- (9-rvhy/U) -N- y 

ATA-l 7 ;4,4"- If';^ [N- (l-TV-hy/W) -N- y 
^ir^/UT^y] -p- — :7zc:::^/U 

ATA- 18 ;4.4'- \fy^ [N- (2-:7 ai-f-V b y -N 
- y :il:^7VT ^ J'^ \fy:^=-;V 

ATA- 19 ;4.4'^ fcT:^ [N- (8-:7/U:^-^ 

-N- :7ai^/UT^y] lf^:7ai:::^/L. 

ATA- 2 0 ;4.4'- tf:^ [N- (2-t°Uc=^/W) -N- :7ai 

^/i^r ^ y ] tr >^ ai 

AT A- 2 1 ;4.4'- If;^ [N- (2-^7;?^-t:=/U) -N- 
ATA- 2 2 ;4.4'- )fy^ [N- (2-^y l^::^/^) -N- y 

3ir^/uT^y] tf:7^n/u 

ATA- 2 3 ;4.4'- }^y^ [N- (1- n n;^^::^/^) -N- y 

ATA- 2 4 ;2,6-tr;^ (i^-p- by^i^T^y) ■^::7^ 
ATA- 2 5 ;2.6-tr;^ [v^- (1-':^>^^>^V) r5:y] 

^y^\yiy 

ATA-2 6 ;2.6-fcr;^ [N- (l--^:7^/W) -N- iZ--^ 

y^/v) T5:y] -yy^x^^y 

KTK-21 ;4,4"- [N.N-v> (2--:^:7^/U) 

y] ::7:iic=i/u 

ATA- 2 8 ;4,4'- {n~:7 ai::i/U-N- [4- (l--:^ 

ATA- 2 9 ;4.4'- t''^ [N- oi :^/U-N- (2-^1^:= 
ATA- 3 0 ;2,6-tf;^ [N.N-v' {2-'^:7^/U) 

y] :7/u^u>^ 

ATA- 3 1 ;4.4"- (N,N--^-p- by/^-T^y) 

^ — >'rcc^/^' 
ATA-32 ; tf>^ (N-l-•:^>^^/^') (N-2--:^:7^7W) 

[0 0 7 1] HLu^j^^-rs{ct^, ^^*«7)v^-fi^cD* 

±t LT:;^-^^ b/t-i^^^Wfeffii)'. -TJ'jt^b'i^ 400--500 nm 
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[0 0 7 2] ^m\Z.mm^tlfz,VanSly\<iei^(D^m^WM 

mm 738,777-^ (i99i¥ iM SB mm. mm<o^m 

PROVED BLUE EMITTING INTERNAL JUNCTION ORGANIC ELE 

CTROLUMINESCENT DEVICE (III)J ) ^cM^^t^TV^^^ 

^ •^^(Dm.^mtL^rji^ ^ ^ 3^ h ^ffi^-r ;5 :i t 
rv>sjl'g'ia>e^T/w^r^^iN^i^- bf^. If';'?. (Rs 

(VII) 



[0 0 7 4] (ii^tf'. Q^^#:^^^r*5V^r. H«|8- 

[0 0 7 5] 2fic;o«Si8-=3e-y y y Maa^^u* 20 
T'fo^hy;^ (8-^yyy^— h) r;\^^=^^J^ (ii 

[0 0 7 6] y—VmitL'f'^^tE^>. myt^P^-< 

lo 0 7 7] mhm^tiimmxn. y=^y^-hm&^ 

fit: Kn:3j^v/-<>^if >-(DJKi:7^n V ^itlzX^xmm^^ 
#So ^«EL^^tttgf^. 500 nmJ: ^9 ^@?S:^tC:}3tt 

^m±^±. Rx^f^mx^ ^m^^'^^ mmma^m 

[0 0 7 8] \^m^W(^ti^(D^^\^^^^x . Mv^ra 
m:7^y hmiiL^t^itm^MM^^^myt^l^^^^'tzt 

/N D r ^>'^aifeS ^ O y — 7Ut CO V ^ T ^ Itf^ b 

[0 0 7 9] ^VII (DT/U^^!>A:3eU— htC^f^ LV^ 
L ft :7 a. ^/ugp^^^A^T'^ ^ ^5KJm^«: 6 - 2 4 

mt:i<.mxh^) 7b^^mm^th^:i tr>9kii>htitio r so 



#IW^5-2 5 8 8 6 0 

22 

-8-=3^y y y h) (:7^y^— r >'ix ^ rj? 
(III ) =¥u-h%^tfo :i^-c% Rs ft. ryu-^i^^^ 

(om^^y^ y^-t^ ^ 0 \z.m\^tifz. S-^/ V yy- 

[0 0 7 3] 
Ut7] 



(Dm^mm<t7i<^m^^t^o y:^^^^^^(D^/^^^\-m: 

m^. ^mc^Wi(ommw^^^m'r^y^>^y-Y^&. 
\^m(^'B^n^mw^=^^^'r^y:^jy-ywm. 

[0 0 8 0] :7aiy Ma{4^(75:7:n:=iyua3i^(7)|gJi^ 

mwwm^. ^th^^ti 1 - 1 2m(Dmmm^^^^^^ 

[0 0 8 1] y:i^:=^/i^^^<D^^mmtyi^mm»:m\^. 

y^::^ji^-^rcit'ry^>f^mxh^^t^^tt^'^i.v\ y^ 

[0 0 8 2] a^^cft /3':^>' h-7US5fe<^>^niy ^— h 
:ny MEju-iFfcJ: l9^^t^fc^(7)<^|Rl11^c. X^M 

[0 0 8 3] ^my=^yy-hw.^^(D:^/i^h. y^. 

26 ^ :7 :n =L^i^^^(Dm(D&W:t>^-^i-^^m<Dm 
ft. LT^f^^A/if^^^v^r ^;dS;b^^o:feo 

[0 0 8 4] &^bv>ii^r*ft. r/i^^=^^J>.^iy—h 

ft. i^T^7:>st> 

[0 0 8 5] 

[^bs] 



(13) 



#M¥5-2 5 8 8 6 0 
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CVIII) 



24 



(R^-Q)2— A 1—0 



[0 0 8 6] (±^^. QRt^R^ li^t\Z^m\^t-t 

[0 0 8 7] 8-=¥y y y hS^o— *^^f^W:6r:as 

(IX) 



[0 0 8 9] (Ji^ff^. Lf^±ai^ov^•rtbo^i«-c>b.^: 

[0 0 9 0] W&m^o:>m^^^i^&^(Dit.y^y^ — 



[0 0 8 8] 
Ut9] 




AI-0— L 



40 



[0 0 9 1] #^coe«lS:a5m^P^14;a^m^^^14;e>^ 



(14) 



#M^5 - 2 5 8 8 6 0 



25 



26 



:6'fp]{Cii:?JPi-^^N^ :y b a^li$r:^'t'o Lange (Ti^Handbook 

of Chemistry, 12th Ed., McGraw Hill, 1979, Table 
3-12. pp.3-134'-'3-138 t^. COilS^^KSlSl-^ 

[0 0 9 21 -r-<TcoH^. i-j^i^^-^iE^^s^stt. -a^^ 

il^^^au o^i^S;t/c^v^c^;0^$f^U< . -ebT-^;h. 

Ji. -R' . -OR' . -^fdJ^-N (R" ) R' 
q=» . R ' \^^mW.^Wi 1-10 ficOjK^LTK^'Cfo ^ . ^ 

[0 0 9 3] R3 :S.05R4 tl. -hai<7)SS{Cj;oT, R 

Lv^g^&^l¥^7:^^' ;a^^51$R-r5r ^^#{c:ic^-r^, W 
(OZ{\L'RXlA{±(Dm.^\^'JiL^^X*\±fi:\^(DX\ R^ :S.'0*R 

f^\^<DX\ Rs . R6 . ^I>*R7 {i;!k^tr*-rw 

»^UV^Ii«-Cf^> R5 , R6 , ^t/R7 -g^ 

[0 0 9 5] ^Tfl. :*:^BJt^^{t^«fw-r0^ 

PC - 1 ; If::^ {2-:^^jV-%-^J y y h) 
(:7aiy7— b) ryu^:=:'>3. (iii ) 

[0 0 9 6] 50 




[0097] PC-2 ; yf:^ (2-^^/^-8-^y y 

I ) 

[0 0 9 8] 



[^t: 1 1 ] 




A 1-0 




[0 0 9 9] PC - 3 ; t^;?; (2-;?i^/U- ^-^J^) 
b) (y l^>^^- h) Tv'U^cr^^iN (III 

) 

[0 10 0] 
[^bl 2] 




[0 1 0 1] PC-4 ; (2-^5^/^-8-^/ y 

b) (^'^7-^5^1-'^'^— b) r;V%:^^J:>. (Ill 

) 

[0 10 2] 

[Yb 1 3 ] 




A 1-0- 




CH: 



(15) 



#W¥5-2 5 8 8 6 0 
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1010 3'] PC-5 ; tf;^ y 
-^i^ (III ) 

[0 10 4] 



A 1-0 



28 





CH3 CH3 




10 



[0105] PC-6 ; t^:^ (2-p<^/^-8~=¥y U 

^ (III ) 

[0 10 6] 
I^b 1 5 ] 



A 1-0 



[0 1 1 1] PC- 9 ; tr>^ {2-?i'f-/i^-s-^y V 

h) (2, 6 -v^T^^/I^^^aiy T/l-^::^ 

(III ) 

[0112] 
[^bl8] 



A 1-0 — 



20 







[0 1 1 3] PC - 1 0 ; t;^ (2-p^^/u-8-=3f-y 
yy^— h) (3, 4-v^y^/u:7aiy^— h) T/w^ 

:=^^J>. (Ill ) 
[0 114] 
[Ybil 9] 



[0 10 7] PC-7 ; t^^v; (2 8 y 30 

A (III ) 

[0 10 8] 

[^t: 1 6 ] 



A 1-0 — 



40 






[0 1 1 5] PC - 1 1 ; t (2 -p^^^l— 8 

^)yy—V) (3, 5-v^7<^/u>^3iy^— b) T/u^ 

(III ) 

[0 116] 

[^1:20] 



[0 1 0 9] PC - 8 ; {2-y^;^y- 8 y 

/^"-h) (2. 3 -v^y 7— h) r/I^^^ 

(III ) 
[0 110] 
[^l: 1 7 ] 



50 



29 




-^2 



[0117]PC-12; (2 -^^/l^- 8 io 

yy^-b) (3, 5-v^-tert-:?^^>'l-:7;cy 

T/U^r^!>A (III ) 
[0 118] 
[^1^2 1] 




^1 



10119] PC-13; ( 2 - p« 

yy^— b) (2, 6-v^:7r^:=iyU>'zcy^-h) r/u- 
^^^^ (III ) 

[0 12 0] 

[^k2 2] 




-'2 



#M^5-2 5 8 8 6 0 

30 




-^2 



[0 1 2 3] PC - 1 5 ; t'';^ (2 -p^^/U- 8 

yy^-h) (2. 3. 6- hy p«^/u:7a:y^— h) 
r/u5:^!>i^ (III ) 

[0 12 4] 
[^b2 4] 




[0 1 2 5] PC - 1 6 ; t^;^ (2 -T^^/l^- 8 

yy^— h) (2, 3, 5, e—r b^y^/u:7:iiy ^ 

- T/^^:::^!>iN (III ) 
[0 12 6] 

[^h:2 5] 




[012l]PC-14;lf>^ (2 -y ^/W- 8 
y/^— h) (2, 4, 6- by :7r,i::^/u:7aiy ^ — 
h) r)V^:='^J>^ (III ) 40 

[0 12 2] 

[^t:2 3] 



[0127]PC-17;lf:^ (2-7«^/U-8-^y 

yy^-h) (1 — :J-:7 b^— h) r/u^^r^i>, (m 

) 

[0 12 8] 
[^b2 6] 



50 



(17) 



5 8 8 6 0 



31 




[0 1 2 9] PC - 1 8 ; t^X (2 8 

) 

[0 13 0] 

HIi2 7] 




2 



32 

[0131] PC-19;li^;^ (2, 4-i>p«^/W'- 8 

T;v%^^j>. (Ill ) 
[0 13 2] 

[^1:2 8] 




[0133] P C - 2 0 ; t:' ;^ ( 2 , 4 - 8 
-^/yy^— b) (>'-?7->':ii::^7W>'a:y ^— h) T 
(HI ) 

20 [0134] 
[^b2 9] 




[0135]PC-21;tf;^(2, 4-v^y^/W-8 [0 13 6] 

-^yyy^-h) (>< :3^-:7ai::^>^u:7 3^y r [^fbso] 

;v^=^f;j>. (Ill ) 

r -I 




(18) #li5p5-2 5 8 8 6 0 

33 34 




[0139] P C - 2 3 ; If ;^ ( 2 , 4 - v^;^ ^/U- 8 [0140] 

-^yyy^-h) (3, 5-i:^-tert-zf^/\^'y:i^y [{b3 2] 

"7— TJl^^^^Ms (III ) 




10141] PC-24;t^x (2-;;^ ^/I^- 4 [0142] 

/u-8-dr/y y^-h) (^-^T-iS^ u>^7— h) r/w [{bss] 

^;::it^A (III ) 




40 

[0 1 4 3 ] P C - 2 5 ; b^;^ (2 - p«^/U-4 - ^ h [0 14 4] 

:3f^v/- 8-ary y y h) (>/'^^->'ai;^/^:7ai7^ [Ybs 4] 

— h) T/U^:::^^^^ (III ) 



50 



35 



(19) 



W^¥5-2 5 8 8 6 0 

36 




CH3 



[0145] PC-26;f;^ (2-p« f-iv- 5 - -yT 

/W5 = !>i:« (III ) 

[0 14 6] 

Utas] 




CH3 

-"2 




[0147] PC-27;tf;^ (2-7« ^/U- 6 - MJ 

— h) T/l^^^^M. (Ill ) 
[0 14 8] 
UtS6] 



-8-=3ry y y b) T/U^:=^'>i>. Wffffil^^ 738.776-^ (1991^. 1^ 80m]P> ^^CD 

(III ) =¥1/- b^i^M-r6^-tt>«9 W-fe^^tttiT)^ 40 riMPROVED BLUE EMITTING INTERNAL JUNGTION ORG 

±mtL.XW'&^tft^(D}f^y^ (R^ -8-^yyy^— ANIC electroluminescent device (I) J ) icmTjk^tix 

}>) r/u^nr^ji. (in) _J^_^^^y_^f';;^ (rs _ v>-5o cuix^ioYti-g^ifefi. Ji^:<?^^Tc^^^St;^L : 

8-=3s-y y y b) r/i-^=^^j>. (iii ) it^m^^^ [o i 5 o] 

(X) 

(RS-Q) 2~A1-0-A1- (Q-RS ) 2 




[0151] ^ UT. #;5'J{:i$f ^ LV^^,«^iJ^Tco^^t: [0152] 

so 



(20) 



i^M¥5- 2 5 8 8 6 0 



37 



38 




A 1-0— A t 




[0 15 3] ±^^. Q. RUR^ —R^ J^. 

^vii Rmnuz.mm\^xmmi^tci,(Dtmx:^x^^^. 

[0 15 4] ^rcoit-^mi^. ^IRUXU ^«fci-^f 
[0155]BA-l;lf>^ ( 2 - 7« ^/W- 8 - ^7 U 




2 

h) r/w^^i^i^ (III) - ii-:t^y-^^^ 
(2-7<^/u-8-=3«^y y y b) r/^^rit^i, (n 
I ) 

[0 15 61 
UtS 9] 



A i-0— A I 




-'2 



[0 1 5 7] BA- 2 ; t^^;^ (2, 4-v?y^/W-8- ^r^^ (III ) 

b) r/i-^^'^'i^ (iii ) -/z-:d-^y- [oiss] 
tf>^ (2. 4-i>p<^/t'-s-^y y y h) [<b4 0] 




[0 15 9] BA-3 ; ( 4 - 2 - ^ ^/V — h) r/^^:::^!^'^ (Ill ) 

-8-^y y y ^— h) T/U'5::^^'iN (iii 4o [oiao] 

i4-^^/u-2-^^ju-s~^y V [^b4i] 



50 



(21) 



39 



5 8 8 6 0 



40 




[0 1 6 1 ] BA-4 ; tf;^ (2-^^jU-4-?^ 

i^^y V ^7—}^) ryu^^-^A (III ) -fi-:t^y 



/U^:^^M. (Ill ) 
[0162] 
UtA 2] 




[0 16 5] BA-6 ; tf>^ (2-;<^7>-5- :7 

/^::^n;^^7^- 8 y y h) Tyv^:=^!^i>. (II 40 
I) - M -^^V- tr'>?. (2 -y ^/U- 5 - h y :7yU;^ 



t2 ^^jU-S-^y ]} /y—h) T/^5: = ^7^ (III ) 
[0 16 6] 
Ut4 4] 



50 




[0 16 7] im(D-^^mm\H(Dm^m\^. s^vm-xi 
mwwm 4,769,292^p^^*^ois:^^c^^v^. w^^^^ 

[0 16 8] :^mm(D-^(Dm^v\^^mmxi'i. 

4 OficOit^^K^^fr-^W-re^fe^ffitr^e^-t-^r t 

[0 16 9] ^Tco^t^mi^. U>-^f:i\^^>^:/\f 

FD-3 £;-s:yv* 



20 



30 



10 17 0] 

[^t:4 5] 

FD-1 



FD-2 



[0171] 

[{t:4 6] 






FD-4 '^vy Ca) tfuy 




[0 17 2] 
[^b4 7] 



50 



(23) 



#BB¥5-2 5 8 8 6 0 



43 



44 



FD-5 




FD-6 




10 17 3] 
FD-7 




FD~8 




[0 17 4] 
I^b4 9] 



(XII) 



20 



30 



FD-9 




FD-10 



£;^yv^ Cc, Wn) 4^ y "fe>' 




[ 0 1 7 5 ] 

[^1:5 0] 
FD-11 





to 1 7 6] ^f\.h<D^mmmt^m\^. ^wmw-(d^ 

m'r^fz.^K%'&'^nx\^^(ox\ mms.'^. 
-:>x\t.^^^^^'r^f'^(Dmmm^m'r^o 9t\zi^\m 

[0 17 7] wfei^3fett^o^3t^^Mf^-r6i^{c. ±m 

[0 17 8] 
[^kS 1] 



4n 




[0 17 9] _h^Ep. Me^^^M^^b. n 1 3 

[0 18 0] ^^;^«c=3s-v-h>fh::r:¥v'/^ Yi\i'^m(om 



50 



CO-1 ; T/t'^^'^A MJ ;^::^=3j^v/>' 
CO- 2 ; '^^;^v'l>J^t^';^:r:3r^/^/ 

CO- 3 ; L^:^:/ { f } - s-^j y y ^] 



CO-4 xTj^^^^^^^J^V^):^ {5-?^^/U:^^i^» 



#M¥5-2 5 8 8 6 0 
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CO- 5 ; ^^i^^t^J^hV 

CO-6 ; y ^^-^;^=3rV^/ 

CO-7 ;:^V^J^hV^ (5 - 1^ a u 

CO-8 ; ( 5 - n n rT^v'i^) 

CO-9 ;3j<y [Mib' (II) -tf>?. (8-tKna(^^>- 

CO - 1 0 ; i^V^^J>>^^°ly VUi^^tl^ 

CO- 1 1 ; T/l^^=^^M h]) :^ (4-y^/U;d-^i/ 

CO - 1 2 ; r/i^5:^!^i:s h y ;^ (6 - h y >'/^;rn7« 10 

I 0 1 8 1 1 K(D 5 U 

[S'J^. hy^ (8-^yyy— /u) r/i^^::^^7A] ^ 
tj^r/^^n.^Afy (5 [m. 
hy;^ (5-7«^/^-8-d{^/ y y— 7U) ryu^:::^^^ 

[0 18 2] 56(c3S-<;?h<J:5t^. ^^ELjKff^^^i? 

tt>x*^^o -mat. ^mKi^m{t(Dm^(Dmt^ loo 

«|E L|*^*0:fej¥:6^/>:^^ < ^ t> 1000:^ V-^^ b o -i^t* 
[0 18 3] ^-«11E2ii. J:t:)ffi:V^ «4.0 eV) tt 30 

:^3li-c^:fcf^<t !5^Sv^ (>4.o eV) tt*Km^^-f 
i:^o ^-Sfliii, *H#I^^ 4,885.4 

0.1% {mm\at{}^fj:< tt>i%) (o. jtmmm 
j>^. t^^^-r^o -b3ziiufcj:5t-. ^mELm{^t(D 4o 

;6>i?t^o rcTPS&^-eisv^ (>4.oev) ^m^&m^^ 



46 

[0 18 4] ^&Rtj^m&^ytm(D»^mmt. 

H4#fF^ 4 . 769 , ^fflSfcM^ $ tlT V ^ 5 ^^^m 
(D^^-hmiR^^^t:^^X^ U;6^L?'c^;a^t). Tang^ 

It. ^yt&mt (±^(Dmmm^^^m^t^m)^^<Dif 

xmm^tix^^^^ h^i^<Dm^^tcitm^mmxm^x 

J. S. Batchelder, A. H. ZeviailRUT . Cole CO "Lumi 
nescent Solar Concentrators. 2: Experimental and T 
heoretical Analysis of their Possible Efficiencie 
s" , Vol. 20. No. 21, Applied Optics, 1 Nov. 1981. 
pp.3733-3754{t. /l^^^ir>' h y — ^ — ^l^-tl^h 

— ^{cMv^bnrv>^;i<y y I/— h) ^ 

\at. y^-<^ h/u<Dm&Rxfm&^^xm±'r^ \^-^ 

Shafer(7)Dye Lasers, Chapter 4, "Structure and Prop 
erties of Laser Dyes"(K. H. Drexhaget^lJ; -S) , p. 14 
5 et seq.. Springer-Verlag, New York, 1977(C|Sft$ 

10 18 5] imm(o^m:.^\^^m^t>m\zjmm^^ 

^U>'-4H-t:°^>':^t>*4 -v^v-ry 7«^l/>-4H 
[0 18 6] 

[^bs 2] 
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(XIII) 



[0 18 7] ±^^. xi'tmmi^ftit.mn^^v. r^o 
(4 -r ^ y :^^y7v) s^^u. -^ltrim^ 

[0 18 8] X^5®!^^^Jl©lt^^«-f-r ^^S^^iflE^fJ 

Ji^^U< f^":7::ii::L7U£-Cfo;5o RIO ^Rii coM:a';55 2 20 

[0 18 9] i^TJl. «^&^/c^«3fe14v>iXTy 
FD - 1 2 ; 4- (•i:;^:xr/7f ^I/^-) - 2 - 7^ ^z^- 

6- (p -i/T^^ywT^ y ;^^y /w) -4H-fc''^>' 

FD-13;4- (i^^xry T^^U^-) -2-:7ainyu 
-6- [2- (9-^nyi^7U) -4H~t' 
^ 30 
FD-l 4 ; 4- (t/i^ry y -2, 
[2- (9 -^o y i^/u) aiv^r^/U] -4H-t:''^>' 

FD - 1 5 ; 4 - (i^v-ry y ^u^^) - 2 - y ^/V- 

6- [2- O-^nyi^/L-) rnv^n/U] -4H-e''^ 

F D - 1 6 ; 4 - (v^-«>Ty y ^l/>') - 2 - y ^/U- 
6- [2- (9-^nyv^/U) ^T^cn/u] -4H-^:^ 

[0 19 0] #Sij3fe^^«jffi1^<^— o^c:feV^T. ^fe^ 

69 , 2^2^mmm\z.m7r^^ f\.x\^^ m^^it\^^ y y ^ v 

ynv-r^^- (-r^^cibt.. 31^. 4^^^t/#<^v'r^>' 
^t/yni^r^>^) . :^^yy— /K --^^:^=3^yy- 

;^^y/^^ y n;^^yyU5lfeTJ?(c;7. bu-y hi/r^^V 
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(^:sKy y ^>'^fe3S*3S^;d^ Weissberger and Taylo 
r, Special Topics of Heterocyclic Chemistry, John 
Wiley and Sons, New York. 1977, Chapter VIII; Venk 
ataraman. The Chemistry of Synthetic Dyes, Academi 
c Press, New York, 1971, Chapter V; James, The The 
ory of the Photographic Process. 4th Ed., Macmilla 
n. 1977, Chapter 8, and F. M. Hamer. Cyanine Dyes 
and Related Compounds, John Wiley and Sons, 1964 

\z.m^^fix\^^o ^fe^^^^^LTv^6^feBB;a>s 

[0 19 1] ^^mm^^it^m^^^-r^m^. mm 

mxh^o ^mm^tm^m^mmi-^^tx\ mm(D 
:^^-^\zmm^^xh. ^^te^tr-stipiz. 
mhwmi^nf^ti^o m^m(Dm^i^i o nm^m^m 

f^fj:\^^t>ibxh^o m'cm^(Dti^. mytmi^^^m'E 

[0 19 2] ^Bi 0 0:^x^2 0 o^l^fess'efo^o 
^(o^^\c^\^^x^^'r^o mv^mmmm^mmLx. 

\^^h^x\^^un(DmiK^m{z^^^^ :i t \z,x^x. 
t\zx<>xm^^n^o m^^. #M3j|{;l^3v^T. ni^ 
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h^mx^it^^r^s ^^bv^J6}s^t. i^^mmm^i^m 

So 

to 1 9 3] ^mmn. »^i^\^^mmmm\cmi^xmm 

[0 194] mfii^^^'&n^mf^^r.^mm 

mm^^^n^ ^ t r>x^ 5 j: 5 K^m^ Lm^^^<^- 

[0 19 5] :$:^B^(7)^^tc!5iJ(Z)^MTfl. — 
^y — y^ — ifi^ij <t f^av\ w <D ^ yt-iJ^ — iBMf^ 
480 nin*«CDTf-i^S^^^-t-«fe^*$r«^ 

^*tr^^^t^-gp 10%*«) it^ffmiL^^o 
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[0 19 6] 

[mi] ^^m(Dm-<^MMmm^^'r. -^^m^m 

20 [1115] EI 2(7)115- 5 };i»o;^c»f®lllT*fe5o 

[me] m2(Dme-eKr^<:>fz.mmmxh^o 

100, 2 0 0--^«J^U^ bc2/u^;f;ir>^ hJSB 

10 1, 2 0 1 -^umf-mimm 

10 5, 20 5- -S« 
1 0 7, 2 0 7 -M 

30 P"-lii^ 

R p-"^^myt^^r.d^mm 

E 1 •••n— 
E 2--'^^mii 
E I -m^^A* 

40 HT---iE?L«3Hii 

H I -lE^mAm 
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